E26 #EIM B F 8 # % ## R Vol. 26,No. 3
19922 5 f Atomic Energy Science and Technology May 1992

iMeV B FEERGNRETREHUE

xEF HER £FY gz
%2® 2%%

(PEEFEMEFRTE, 47102410

3 LA RS S TR WP NEL ¢
—. X G BRI E

FEMERPLOMELERE | m &, AERENBITEREEE, LEBZERAE 160 mmX
150 mm X 150 mm ) SRAEF VLB BARGK A BOCH BB S AR MER R A BTN R . W
XxthiE , EAREERERT X =R, WA RKXRUGHEENR 4. 11 Gy/min,

“ AR R

FHEMNETEEEROCMNER X HEMNERGWERHER, ENERZTH. AREFH
BEZERANBMREEE T RMMRES, ARFAEN N EREFBR EEHE A
ERBEHBY, AR FRRERENELHELH P LAE,E 0400 mm F R F A IR

HIXMA

FER M BN/ men
M1 MEHLHE

Fig. 1 Schematic of X-ray field distribution

070-



B 1 m ShSF BRI I B K P4 (B R R i B SRR EEREEER
WA EHAREREN) . BREKFAEREN L] mm, ZEE AN 150 K /s ##5 TFF
R BHH AR ME L TR, WHBERMAN L7 S EWFBRE P ORI LM
1% —T4% . RN L7 "R ERENANHEDIT 2%,

S RTHEANE

FARAMERFEZENEE T RER. EREERNRAREEXEAREEHNR,
SR P BRI E D,
#1 SAEHBRENE XHRN R

Takle 1 I(-ray atienustion for different steel thickness

& HRA R /ma 0 25. 4 50. 4 75. 4 100. 4 125.4
Wb L /107Gy » mm—! 272 272 272 268 265 267
AR R E#/10-2Gy « mm—! 282.6 156. 6 80.2 39. 4 19.6 10.0

AXT 9 B 100 55. 4 28.4 14.2 7.14 3.61

M RERERTIRKIRERERAT
SRR, SR R B AR 2

WA R ERER R AL, R LERS, B .
Bk B T T, SRR — A 8 W R
25. 3 mm(H) , Z AT B FREEAT MoV,

X T4k A B B " ;
A OHG"BRBTNR, ZBRH -2 ¢

P 0. 145 mm S A — 2K 0. 19 mm RS WAEA ”i”/m
MERFHEERE—R, TINMKEY 00 0° BFRREREEXHRHER
mm, % 38 mm, S B B )§ 30. 3 mm, Fig. 2 Schematic of X-ray attenuation for
HELRERERE.EX ERFENERR
EERE K. BEEHINEEAXBL . A X KEE  BHBREH 90°, BB —IK, 7]
ERR EBITFRXNEERAGR A HEEUNB X HLEHEERT. Y8NLETES, 7
BRI TEREARMEN POME E#T EAHERRNE. B+ FRBHFEEHN
POEEE T BT R R, W XY WA A LR BE S AR (E 3 kR AR
BREESAWME LA EREEANFSERUBSREE, NEAIEEIFMLENRUAEES T
R 2.REFAIMERBE X HRESKPMED,

/

different steel thickness

F2 ERAAUEMNRREREE
Table 2 Apparent width of focal spot size at different position from target

A F MR E /mm 1.87 2.10 2.39 2.56 2. 82
FERE/cm Bg 16.3 50.0 70.0 100. 0
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Fig. 3 Density distribution curve
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Fig. 4 Extrapolation curve of X-ray focal spot size by Sand-
wich method
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Table 3 Sensitivity for steel thickness

b BE /mm 50 100 150 200 250
BEINBMLER/mm 0.5 0.8 1.0 1. 25 1.6
S AT T RABE/ Y 1.00 0. 80 0.67 0.63 0. 64
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Fig. 5 Wire sensitivity for steel tliickness
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Fig. 6 Longitude distribution of X-ray leakage radiation Fig. 7 Latitude distrbution of X-ray leakage radiation
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Table 4 Result and compariscn
HE Varian(RE) FEREFHENPHER Mistabishi (H 4)
VRS Linatron 400 Rephytrop 4 ML-S% 1
Ak & /Mev 4 4 4
FMA/10~2Gy + min—! 400(500) 350¢405; 240
# S AN/ mm ? 2 1
HHBEAGERBIFRAN/CN 29.5 22.5 17
MAMEZ om 2.5 2,53 /
X/ % <£5(£7.5°%) <<£2(:k7.5%) /
¥isI g/ % >70(+7.5%) >71(4:7.5%) /
100(EISHMEHER O F
5(+15°—430°)
RA®/% 0.1 0.1
1(430— £60°)
0.3(>+60°)
BHhRABE/ % 1 1 1—2
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THE MEASUREMENT OF MAJOR PARAMETERS OF
4 MeV RAPHYTRON
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ABSTRACT

The 4 MeV raphytron consists of an X-ray head,a controller ,a modulator cabinet,a cooling water

cabinet and a motorized positioning system (option ). The raphytron 4MeV is capable of producing useful

X-ray beams with characteristics usually used in high energy industrial radiography techniques. The ma-

jor performance of raphytron 4MeV are as follows; Electron beam energy ; 4MeV ; X-ray dose rete; >

3. 50 Gy/min (on the central axis) ; X-ray field size. ® 400 mm(at one meter) ; X-ray focal spot size :
¢ 2 mmaX-ray flatness; >70%; of the central axis intensity (a: + 7. 5° of the central axis ,no X-ray
beam filter) ; X-ray unsymmetry . <+ 2% (at 4 7. 5° of the central axis) ; Detection range;for steel .
thickness of 50 —250mm; Radiographic quality ;equivalently 1-—2T level as defined in ASME E142.
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